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47600259 jfcfTiSffl^tift 



1 

jteaMt-s-irfct^iSfetLseft (oso ff-^oi^ 

BftKttttllHlBttlJ:^ fulB^ffi (OSC) «*«)tfy h 

»5o»****a**t«», wis try hMo^ii^e 

lttetttUiaKK:J:QtttU$nSE« (OSC) \t^<D\f 
L, E« (OSC) (OSC) S)«k<^fttt«r 

**rr s c t t -tzitmm^ 

±«, S:t> + »[&]lEllS±i)fEftiJ^^(D % gffi (OSC) 
f*)l^fc£g£tl (OSC) HI»(0«tll8*:ilfiii-5 7 7^«: 
E«-r* C £ ^f»i t53fc««», 

mEftmA«l«l«:tT5IiWtt, mjta^H (osc) «* 

tr*»t«Ctt#tl:t5 *ti*ISo 

•MMMfrfc. WEES (osc) ft#(0»*|c*tis-ra 
9 ^ >W&<r>m$Lr 57v SrBJIEe^K 7 r >T »< 
ffiiJU Sffi (OSC) l§IiBU0|lltt«rt#*>, ^r^^ButS 
m% (OSC) flr*#jE*tMPLfc»lc, MlEEft (O 

so mm^m^^th^&m\nn^m^^M^m 

[0 0 0 1 ] 
[0 0 0 2] 

ei£&3T'3RaMxTl>£ 0 *ISlt*lS2^l: 

[ooo 3] *ea»3*raLTiS6ixfc±m-grtt, * 

[0 0 0 4] -<0B* % *jB»X^&^«»2^«#e 
5££r#X. £ £ ^ ^t^flL (Optical Supervisory Channe 
1 : OSC) «-»*£«-»fcttft#*Xtt*»LT+Jtt 



(2) 2002-252595 

[0 0 0 5] *#«iifttt#< ff>ff-f§-tt«:fitg#£L-c 

s)(cj:"9, *0>#/«p— asjfeeasi&3 ± o^fiijt-ji 

[0 0 0 6] -^J, W^(Ki&it4 >"7"7(r)WM^& *) , 

[0007] a^s^-rviflB &/Bv^3tei£iy.*:rA 
4u^/u*^±»fT*easK3jcAiti-5ie:*3ft s *>So 

[0 0 0 8] LyioT, ^VttfiSrffl^fcifc^Se 
eailS3K*3i^-Cii*<o**»iBfflrj:9fcJElc-t 

[0 0 0 9] 

^K3^o^r><^K*M^^^3tW^<^*Jt»^^ 

|0 0 10]*««OlWlt IfoT, 7 7-f^lI 

So 

[0 0 1 1 ] 

(osc) m^r<om<o sr^ia-rs^miHigssr^ru, huih 
^tmaKi-j; t> , buises (osc) m-^-roifs/Mst) 

[0012] ±iE*B?^(oae<j*ig^-r?,7^vttfi^ 

Idi^tfeWSHSSm (OSC) «*© If y hlft 0 J»*Bf 

ttit'Sofcs^, T«w*ti*s^i-*)-u, ism (o 
so ft-si-K&f! (osc) imB(Dyim%mza-tz>7 7 

5<? [0013] ±m*mw<vBM : £mi$.-fz>7-? 



47600259 Vtrt&ffiXtik 



3 

as, a^«-ift@*_b««^boEa (oso flr»rt^ 

fc^ga (OSC) 0l»«>««*:iifii"*-S7 9^fcB« 
[0 0 14] ±1E*55W^aWSr^-rS7^^ 

miaBtt, miBE% (osc) «*^>«#3i9-«:e» 

[0 0 15] *b^*fc, i:12#IPJ3^Blft£ii/£1-£ 

wmw»k, jwee« (oso flr»^>#«^*t*i-« 

ttwu gsm (osc) EH»«>iaa*:t**>, t^tsiE 
(osc) «**«iE#ftffLfc«fc, mtem& (o 
so Bi»T?a»sii**««f«t:at^s/^^A^K 

[0016] #«W<03Efc64MKtt, BT©«(B©*« 

[0017] 

[o o i 8] eSK^TSftfttirvr (H2lc*3v*T, * 
ttt«2M*m&3fr«H«2 1) VAfj**? *<Dftti^ 

[00 19] miCi 9«t>li«2K*3V^T, Sl^GD^ 

(Optical Supervisory Channel : O S C) ff-^c£>*A 
*Sr*«*2^Etfti-So OSCff-S-isHr-efca^tS: 
»»tSt, *ea*3«)7T-<^l»»4:*l»ri-6o * 

2oa»6«*ttii©±««ic*6*«jiiiic*tu a* 
#j«^fT5 :tia 5 v-^xA±T'3ts»]m^»JW(^ 

T:APSD)?:MLTV^o 

[0 0 2 1 ] CC^,*i»ffl^/ffilJ«(£JlT:APSD)tr 
W-V^T, Kfctfti^S, H2|c*3V^T. ^«3§l^*i# 
♦iSl 0£>ib<D^fg^ fc U< teO S CfS-^coS:ff«^ 

fS#t>U<«:OSCflr-»(0*»r«kffl«Ffc, *«BS2 1 
let 9, APSD77^«U, tt*ttS«2 lwff 



(3) 002-252595 

4 

*W**fc»W«*i«l«»2 0|Clii»i-6 0 
[0 0 2 2] Mltt«iS2 0m OSCff^-CO-7 
U — isftfcAP SD77^(APSD"LB)«:S:-C, ^faffi^ 

i 1 1 ti>o 

[0 0 2 3 ] *HBHW3fcJ«i|S8g 1 1 l=*3V^r, gffLfcO 
S Cff U—J±ft<n AP SD77^ (APSD-LB) SrEft, 
-tSo O S Cftt© A P S D7 7 ^Srftttl Lfc#^, § 
«3ttB"|g»l 0|£»U AP SD^^^(APSD-LD)S:ff 
Zm&i-Zo S^7I^P)^APSD77mflU 
70 jfcifMWlOli* 0 *ri/^y h 

[0024] z(d£?\c &m<Dytmjjt$Tmmx*sEi?; 

[0025] otitis 2 1 fig^CDO s cf§# 

|:APSD77^4t, OSC71 AfcJR-frTiSW 

[0 0 2 6] _hfEtf>AP SD77^0V>-ClllRWt 
5 0 APSD77^lt ^nSr^tBL^*±i*Sgg2 1 CD 

O s eft #*«5WdS«^Lfc35»SrWJJ«TS Sttf«-C* 
So rcOtffRllO S Cfs-^cD^ Artfcgl 3 (C^^n 

[0 0 2 7] 0 3{c:^^x, oscfl-^-fi— IT2 
4^M H07^^649, K«0>R««*"C* ttJt 

e»W B ^«T*(L 7/WMSrAPSD77^:»l 

[0 0 2 8] [aI*IS^«^Lrv^^dS@Ie|» 
^>*ffS]Hli8I^CD*IJ8UH, AP SD77^CAP SDW 
APSD-LB irV* 5 bfy h *»J 9 ^TSCl^lCJ; <9*Tffii:ft 
3 D APSD77^iotl/^i^ StH3*ftfMC0li]|l 
*s»ffi:3fco-C*5 9, APSD-LB tf y h«otl^:t 

So 

^ [0 0 2 9] EI 2 (^M^> fc , ±aE«<Dtti#«B 1 0 

[0 0 3 0] r^J; 5^^^>'*i*BS:fflv^c3t £ t 3 «llv'^ 
6 v ML eg|g(7)3t7 r -f ^«»*5jH - o /r.i^1>M l±fs 
[0 0 3 1 ] tUt, **«»*5ctt) c 7^>'*r^7 p 

56? (7"^>ae*as) t-*tu jte*t«»Tfl£<^*i-^]*iiiH 
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[0 0 3 3] H4|C*3l^-C, ID 2 £<nm&-?, 1 
3«)a*!ft5it*i-6i lXT*7 ) > #*f«*2U:: 
{*"ry-f ) o rfifcj;"^ «2tlt 1 

[0034] a»a>5ttiiT?eas» 3 G>£*asjEfltu:«» 

BMS3rffi*.5fS-i-3tA*^»^n*^\ r tf) #> (c 9 
vBa**2 2coffl*fW«ia>j(PIISfelcM6/j:v\ LfcjftSo 

[0 0 3 5] S&fcl, r.<0#j5fc*C«:, ei¥KW***«lcO 
««*r-*-*fc*K, OSC«*ffl^S:-Si:||»t5^ 

[0 0 3 6] OSCfi#3te<75|W&ttfflt-£*ft-C 
J:-5AS S|tf (Amplified Spontaneous Scattering) 

[0 0 3 7] APSDSU»SrfT5eS3S1I-e{i, 

*t r*i * ««« «>a« niaa* > * * h ^ <> >*■ 5 r t m ± 

fcttot, 3 4>lt»Mlc|«*3ds»^LAi»^ APS 
[0 0 3 8] *y^*r J*<D^Wm% &*Sifeb U APSD 
£ 0 

iB*K2 2^m*W«tt^«#-e»tt<. osc«#3t 

[0 0 4 0] OSCff-^iim^^^^^Sff^^rx-/^ 
(O/E *S«tt«*>« 

&tttte««S^<E> A P s DffiiJWSrfT 5 □ 



(4) 2002-252595 

e 

[0041] ytmmm (edfm 

C, L4-^y K3&5*>6o OSC«*tt#*it« 

[0042] ::-e, ^^ifiBKov^riftw-rao m 
6 li 9 stills \z# it 5 ififi t *ij#<7? Mffi w 

[0 0 4 3] ff ^fcte, C'<> Kflf i f¥(^ti§ 1525—1 
560nm««l-fc^o S Cff ft, RftHKtttt 

[0 0 4 4] il^^v^tgitigv'^^A^, BfScoffJ^ft 

20 U 1 0 0nm(£^ftttAM^J«fKr« * dS*>5 0 

[0 0 4 5] HI 6 |£*i-«-Cli, 1510nm~1560nm(7)^i$ 
-C»cOfU»!&*iKK"C*> 5 tf>* y ^*j®(il410~ 1460nm 

n*"C<^7^^IJ#<^fPdS. rtD1510~1610nmCO^igt(D 
[0 0 4 6] £ <D£ 5 tr«^cfitD^-^^it)fi^« 

#*Ait5^>ae3t«^*WA^*j»^pi«i:fta 0 
j{? [0047] hjs^j^ it, eaj»7r-<^i»#ti[ra«F 

(O S C{g#^^ V— ^tti^>^L0F (loss of failure) 
m)(D"7 -^Vfiftfi, ^T, 1510nmCO^^>-J®iSfi^;$re 

aK7r-f^C*Hlt8. cco^^v^jS^fi, osc 
U'^s?rt<D*^/uf:ft5 J: 5 tlx* 
[0 0 4 8] ^ti^^^O. OSC«*©jE#*flr*fTfc 

[0049] jt/aa**^^^" /^s*^/n;:» 

[0 0 5 0] fii«B-C|iT : -^c7)^^-^^^'r5^S 
fif]^, LOF(Loss Of Frame) ^ItfcoT, ^ o y 

5^? ««CttftA*«rBIIL#ftv^ttH"e*>«. 
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[0 0 5 1 ] zcox. 5ft#«18^*5V^T, **BH^av^ 
[0 0 5 2] M«cA : iitfilflmflBI-*)* (^>jg)jg 

[0053] rnrnn : 7^^aje*wna*»fp, **t 

[0 0 5 4] : ^^^ajfiitW, bfc 

[0 0 5 5] mi-J: | 9 > ^^^H, *5ctU«3t7T 

[0 0 5 6] H8f±oscm#»fc«fc£7^>aeftW 

O*^*:/ ) . r*U-J;9, ^±f*S^2 
C«-»<z>Wr*tftfflU *±i*g^2 iXtf?^>'afi3te8iL 
[0 0 5 7] o^T\ =**??fflj&, lo£Xl%yTJ'< 

«W3as*»Lfct# ) jew, 

/i/|£OSC«*fl s A;*S*l5. L^U 
[0 0 5 8] o^[C, 3t*#ti^ 2 1 -CO S Cff^^x 

— A^ftfcftmu oscfs-^«« 

[0 0 5 9] Lt^ot, 7 >-Jtfcfc&m 3[zmtl£ 

4x, o s ci«©9 vyi«i: J: 5 o s cfltWIWA 

[0060] oscmm<D'&m<Dm*±. oscm^s 

[0 0 6 1 ] s/t, MlBtJ:!)±EttJ:54APS 
[0 0 6 2] 0 9 11, _b(E#»S:#i-5*3SW^*;i«« 



(5) »i2 002-252595 

8 

6. 

[0 0 6 3 ] H9tJBV^T, Jte^JBSM:, A|§I*SU_h9 

lanofli^^xAiirBiajifc (Tf^iaift) {m^^aii^ 

[0 0 6 4] 61^77^(^30, 3 1 ICcfc 09 

io o, 3 l a>*Stt, iasffl^liti^7r^^mi 

0 0-2 0 0m+KmgS^ffiSS^W^r^) o 

[0 0 6 5 ] A^nsff^fcfi, oscftMio-f? 1 

01, 2 0 1(^AAt^ o OSC^SI*:^ 1 0 1 , 2 

t L-CSrfS O S C^^- /H 0 2, 2 0 2i^ffii" 0 
[0 0 6 6] ^1030^^^1 0 2, 2 0 2(3:, 

^ [0 0 6 7] S:ffOSC^i/^^/H0 2, 2 0 2<7)ffi 
*tt-t*t-Ptl7"^>'3ft^**^ , 7 1 0 3, 2 0 3 
Lt*i|««yH 0 4 1 2 0 4(a^$H5o 
[0 0 6 8] 7v>jt^S*^7l 0 3, 2 0 3(1, 7 

vy(MifflIfi*«i 0 5, 2 0 5(;iJ;i9^££;ft,£, 
7-r>'ii#i©fc«>«)7^>'*«:ei*(6^T-l f -'<3 0, 3 

1 LT«U LT*#afi*rff 5 o 

[0 0 6 9] ytmtS*-— y M 0 4 , 2 0 4 (1, ft** 

M30-1, 3 1-1^M5 0 
■70 [0 0 7 0] OSCHW1 0 6, 2 0 6(1, gffbfc 
O S Cff#Of-?D AT AtfeltfcH, i^ffOSC 
^^^^ 1 0 7, 2 0 7 lr*tLO S Clf^^ML 

[0 0 7 1 ] OSCfi^^KGSrtfcajL 
T, OSC(S^fCAPSD77^^MLs SfflA 
P SDf|tiJ»gBl 0 8 (2 0 8) , Wfa&lJCDAP SDfiffl 
ffl$2 0 8 (1 0 8) , It/^«lOSC«S2 0 8 

(108) -APSDWMM5 D 

[0 0 7 2] £fc, ^[o]ftl]OSC^S§P^^^^ffil[Hl«ft 

OS C«#fc*^£«flE«rfco e :©APSD77^I1 
OSC}ff»^ OSClf^i(Ottl, Rt>*APSD3£ 

[0 0 7 3] APS DftJWSB 1 0 8, 2 0 8 (1, g 0 
flft, atK»rt«BI|»«)APSD7 9^*:B«L, 77^ 
tf^SiicJ:^, 7vyiHiffiietti 0 5, 2 0 5, 
*JtH«yM0 4 > 2 0 4C0W^)^i»^tT9 o 

[0 0 7 4] i£ftO S C^e^ix— 1 0 7, 2 0 7 (1, 
OSC$lJ$PS5 1 0 6T?*J«S*LfcOSC«#fc#L*« 
50 -3te**«:fTV\ OSCflHHt4:fcti*-r*a 



47600259 ^feff KW^CSfc 



9 

[0 0 7 5] OS C^iS^^y 1 0 9, 2 0 9(3;, ftif 
m^-^y b 1 0 4, 2 0 4^>bffl^^^L6^ff-^^i-0 

0-1, 3 1-l[^LtttlMI) 0 
[0 0 7 6] *{CjifHig9iC^t-^*^^^it6#« 

p sDfwuisrKwrsiiwua-efcSo ^lang^sc^ 

Lit********!, ***2fcLt, S»lSj^x^ 

[0077] i , 2 r±, -tn-en***^ 

= yM04-l, 204-1, 104-2, 204- 
[0 0 7 8] 7 7*^3 OMft^^ttttrtS 

*»ltt*«MB«y M 0 4- i«-ee»ig#:7T>f 

y M04-2 ^k<0W;fift£A#K»«<O 

[0 0 7 9] ::<7><b£, TWfcSfctt+JM^^?-^ 

[0 08 0] HO^OSC^Di/^a, b, c 7 d 
ft, IU9£0§:ffOSC ^'^-/H 0 2, 2 0 2,0 
SC«1 0 6, 2 0 6WAP SD»»SP1 0 8, 
2 0 8K«fc j9»/fi£*U OSCff^iR^[jittA 
P SD77^m5o 

[0 0 8 1 ] tp«*2 rt^O S C^n ?/ ^ a T*ii, r 

ap sn7 5?&Ki£fym»2ft<D7^>'m&>ftmi o 

5. ft*ftl^>;/ b 1 04-lfc*fU 

[0 0 8 2] &|C*M«||bM 31-1 £*IJffl IT, f jRKgg 
1 l:#lt**2©OSCfSfl»f«ffl<Z)APSD77^ 

£ii*aL (^f^ ) , l s> h l 

0 4-2C#Lt^y b?^>Wm*'fS 0 (^v-y-f 

fc*^, a««ifp<o**oscflr*3ft*ausn«c 

^ASrHgiLfcfctfJ"?, H 1 0 i|R]8SjcEI 9 cz 
[0 0 8 3] HUCfcVT, CiS»l»*^a#Ufc» 

^ (^yy ) , *jB»i3&»baM»s*taoscflH9- 

it, fIS2<DOSC»ai:A*SiX5o La>U r<£> 
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o s cw-grftasA&ftv^ 

[0 0 8 4] c0>*fr&«\ a^r N oscfit©u^tt 

HI l^OSCglia^^SSfBOSC^^a 

70 [0 0 8 5] ftfS O S C*v?a— 0 2r*W*»0Sr 
IRSftLf;:*^, 01 lrtWOSC^alcfc^OSCSia 
3510 6 (El9*fig) ft, OSCSfi^APSD7 

7^^i"C^ 0 ;oapsd77^8i irtwosc 

95 b K £ 9 ftiEW 1 fc# L-Cfi&K 3 1 - 1 Srifi £ 

[0 0 8 6] £ktc, (pJB»2«)SWOSCWa*»&«> 
APSD77^Sft, 9^^BjB*«l 0 SttOSC 

) o 

^ [0 0 8 7] nt% tUSm^iB^j/Mo 
4-2l3\ JteUASrHfLttJt*^ OSCHHft^m** 

[0 0 8 8] ifS^X^^ 0DBf^-Cg|7tO««AtCM 

f#iEtifPt5o c:*ifc:.fc9Bll 2t^1-J;5S^ * 
»S2(DO S CSftffiSa f3\ O S Cft-^^riESSlff U 
(XTy? ) , APSD7^^^^«^2(DOSCg|5 

b&iiLT, *jhi»i <7>oscsrc L-caifs-ra 

[0 0 8 9] osciiUftdss»»f^t?&St, y-^^B 

[0 0 9 0] Sfcfc, 4 3 /^^2 (5 r >7t±fi| l M^ L — 7 M 0 4 
-l«OSC«#SrE*i«L, APSD77«g 
^^fcm, ]E*jB«lttli4:ft9, AJ^#W«lt 
ft 6 <*^y:/ ) o 

[0091] ^M^ifflj^sft o scaic =p#a§a&2 

d^60SCjE«aftK±5APSD79^«r*««, * 
^ an y M 0 4 - 2 <7)ffl A»J»*»»t S jE»4± 

[0 0 9 2] W-b^>ttfPl-«t B > gSS7 7-f^3 0£O 

sDatB^wc^ajitTV'^fflA^wwi-ctt, +**2 

<0#ti*I^-s> h 2 0 4-2<Dtiij3t:is* y b?V>-f 
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K31-1 mW^^L/^t^ 3tJ#«a^y h 2 0 

[ 0 0 9 4 ] rcDR^ l»**IHf^«ftifT, 2 CD 

^ttSfg^L^ > y h 2 o 4 - 2 ^JR*S5*3^^ ^Srftv^fc 

[0 0 9 5] rtDAtt«**Rihi-Sfc«>i;:, 

^7h2 o 4-2ffli^3tea*os*t*a«HB*t>fc* 

5 0 ccoj: 5i-AP SD, 2iVSlt*tfkaw2owartB 
[0 0 9 6] Hll OlC&^T, gffOS CgBa Ic&l/* 

■c, ft^m*), 7io—j*mv. oscfM-w&esu 

try MR5fttf^u^-A»!»«)|IBH:, 7vyigffli 

[APSD77^] ±ElfcAPSD77^ICO^tI 
tCtftWTSo APSD77^lt t*l 9 (DSftO SC^y 
^/H 0 2, 2 0 2-C-Sff Ufc*OSCfS#4r*-a 

aSEitfca, osc»saio 6, 2 0 

[0 0 9 7] OSCWSl 0 6, 2 0 6 l^^T. § 
laO S C>ty:x-;^ 1 0 2, 2 0 2 -C»SUS£ 5 tlfc^ 
^DATA^p«7KLK|;I^^ 7 
W — A^^WOS CfS-B-|5f*Kffi1-5 0 APSD77 

[0 0 9 8] APSD77^f-^^ OSCft^-(- 
CfB-J§*i±A P S DX£gft0ftHJflMR IDtKlt -t 

[=2^^^^tl1*ffl(LD SAFETY)] £/c, ±|ELfc=« 
^^tl&ffiCLD SAFETY) <7);£i£tO#] £r [3 1 3 (C^ 
to 113 |£*3l*T, 1 GDftigd^- ^ M 0 4 

- 2 ^SStK-j-S3tit*IW(EDF A : Erbium Doped Fibe 
r Amplifier) -e**«Sftfc««*tt, ^7^7 104 

[0099] ytmm=-~y n o 4 - 2 <om^n\z, 3t 

Kltt%iWm<D7* h^t-K(PD)104-4t» 
/7104 -3iSf^^o 
[0 10 0] %Tlszfl 0 4 t€M3 ^^iTS^ 



(7) WISH 2002-252595 

12 

io4-4-e*ttjsn5 B ^tiiizx *) N 3t=»*^ *<o*f* 

[0101] r^*^^^ ^60^ns#co^lt*^^dtj1- 

M04-2lt Affl-ftBft^X*iftv^*ai*^!7- 

D SAFETY««B 5 o 

[0 10 2] — ±|BCO=i^^ #ft(t«Uv'^7-At 

*si*-<\ ^gttm^^Jffli (apsd) ©*-cfi*tieiiai» 

£ffi*U«tt5c£fc*5 0 etui, ^W^ftUfc-e* 
5 Q *»*»ajSW»bfc, _L?E LfcLD SAFETY««tt, § 

[0103] IE l 4 75 SB l 7 J; 0 \z % ffifg 

7^ (A) 1, A (C) 4)fc, fM2 

^bM^Si^lt *«»2tc*3ttS3fc*«^=y 

hi 04ft, ^y7^yryyio4-5^sssn 

[0 10 4] 01 4\C*5%m<DT&mffik IT, OSCS 

[0 10 5] tf 1 »|S2C0SftftijO SCfflJa T*»«SStlS 

Lfc«|C, T«lw*tLTaflr«OSC»d30» 

[0106] Bl 5 14, «E*^ftf^S:sftWi-Siat?*> 
9. 2 COSfs O S C a TO S Cff ^(D^ 7 - £ 

SD77^^ut, a&ft«OSC<Bd*»bTatKOSC 

jf-^-^i: UP sd :7^£iifca1-3 0 

[0 10 7] ^CO^, 0 1 5 (Ot^J: 5 IC^NHS^^ 

b±m\chzm (a) osc«#<7>aMt 

[0 10 8] LfctfoT, **»2©OSCfir*4&W6r 
3tft#-c?ADD/DROPSrfr5» 
[0109] «Wf9*»Sraffli-«iai ecoiiff 

Ji»2jc:*3V^"Cfcj|»*^wI«"t**)«p U:^ot, Tflt 

w*«eam«r^t a c 1 4 .< , S3s«rt-c»«*f 
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[onoi ai7it Bi5 <D^m#f<n$hw*m>m^ 

5lt$)^o W2^§iOSCWatOSC<f^ 
3:7 — (**ry7 ) 0 oi^ ^7-3££ 
W;APSD77mt, i£«MOSCttd*>feTi* 
}COSC(ftta0APSD77^?rI^t§ (*x y 

^ ) o 

[0111] Isjatic:, 4>iK»2(0^iFl1HiajR^]|lftOS 
cttbj^fe±ffi«^*tt»i fc, oscff-^i^D 

APSD77^^t5 (XTy? ) 0 Lfctfo 

[0112] a^5«tdi9*fttaffli-5a«v'^x^ 
-ett, tt»^<o|»#»^ft^fcj:oosciaj|»<DW 
J; § A <£>f£ih **/hRfci«P;fc 5 r t *s pl«gr*fe 

l 8^**M^)9J<oaiffl«4: It, c^K, L^F 

[0 113] m?S^3ti«*ISSEP^, EDFAfi, C ^ 
Kff$6(1530nnr- 1550 nm»cOjftg) , L^<^ K(1570 
nm~16l0«cD?S«) »cffl1»«r*ix«x* LTV ^, «{f h 

[0114] oscfB*tt***a«*n^#«**, 

[0 115] L*»U Sffi^*#Se^^S*ttS, * 
SCEU»©iifI*:fT5Ktt, &^t5y^y^ 

[0 116] td-e, #38W<o-1#*i: LT > ^SfO 
ttSOS C|Uli(7)|iaSr05 t^-CfcSo (Hi 811, tf> 
*«CiSil«©A|iI»«^^Ai(O«»«r»0liJL-C 

[0117] m9<Dm*%nftt<omai** oscsit^ 

— ;H -2^C^>KOSC§:(f ; e^awH 0 2 
-1, L^y KO S C§(f^^a-;l/ 10 2-2 

^^OSCSif^^i-yH 0 7^C/<y KOS 
Ci£f§^rv^— yn 0 7 - 1 , L^V KOSCiSW*^ 

[0 118] S6fc» O S Cjf&*g|3 1 0 6lt C, 50 
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s c^St.^^^ l o l (OflMMAtf, 109(7) 

C/£5CL^Rf^^y 1 1 2St>\CL^fii?7 P 7 1 1 

[0119] rr-e, AWK^y h i o 4ttttjfcffitt 

1 1 0 4 - 1 £ C/^> FfflEDFAl 1 0 4 
-2tL/^KfflEDFAl 104-3 tfR^^M^J^ 
5 1 1 0 4-4T*«/a$nT^5 0 

[0 120] C/^KfflEDFA1104~2H^> 
FfflEDFAl 1 0 4 - 3te«-^> KOO S CfMN-fc 

a« # mnmrnmrn #vf& *>n s □ 

[0121] #/<^Kffl«)OSC«*4:ea*rtTft5Jtt 
«*0>BMRttHl 9G> (a) 75 S (e) -t 5 fc* 

[0122] El 2 0 icg] l 4 75^12 l 7 <D$&m<r> ft&ift 
ft*4^py?B«r*t, H 9 tia-«*rB:BI-»-» 
&Ai£*LfcWtBffi& Ltu- if 9 1-175^ 
9 1- nlt 3t^l«S 9 2-1 7^3* 9 2 - n , SS^fi 
^7^79 3, Sfi^^^.— ;U8 2 - 1 Tb^S 2 - n, & 
t«Mft»8 3*t#ltv*5o 

[0 12 3] a««-ettjft*CO»*« if 9 1-17!/ 
^9 1 -n^b<Offl*«:3tt*P#9 2- 1 75^ 9 2-n 

-CMHU ««Stifc*li«fi#l*/7 9 3 tf«ft# 

[0 12 4] SfS«T*tt, F 2 04^P)^ 

ffl^Jl±^«^8 3-C*«»«S*Lfc*afl|*i?a^8 2 
- 1 7^ 8 2 - n-emScWf 

[0125] jfcfc* LfcH 9^120 <B#Ji*^~ * h 
1 0 4,2 0 4 ^*J« ttJ|l-<fc«Sffi«<©#if = 5/ 
M^H3eS*L5t«>"e«:«6<, 0 1 8 h 
l 0 4coJ: 5^a«:^jfiS««^^fiJUT, «i-e*i<0 

[0 12 6] (Midi) 7^^tt«frffl^fc#«il6*l- 

flr*itt^isbix6»« (oso frs-^iaofrtftm 
(osc) «»otr^ nao«5»**«a*ft*i», m 

[0 12 7] (W-IB2) W1B1 t-*5V^T, trjia^W[13gS 
Jca:!)tfemSix5E« (osc) M»0**Br 

« (osc) A«i^KtH (oso \£\m<Dftmzmto-t 

[0 12 8] (tt!E3) {C^t^T, ±SE, 

rp][eIj»iiSttftfl^b<3r>, ^IM (OSC) «^rt<7>E« (O 

so \B}m<nwm&m%\^-z7 i 7y&^mLx, ytmti 
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[0129] (#134) ftSE3tC*JV>r, Bimittiitlffl 

[0130] W1B5) #ia3lc*5V^-C, Bfria*tb^fiJ 

[0 13 1] (#12 6) ft|E3(r*JV^T, SfrlE*til^M 

m%ft?\B}®iz, mt^m (oso m^m^r^^— 

[0132] (ttf2 7MtfE3(^:^T. MfEftW^ffilJ 
W£ff ^tU&li, SfJlSi^ (OSC) ff^-»fliE77^ 

[0133] (#IE8) ft-!E6 K&i^-T, m^y^'sW) 

a* 9 ▼ > *m 73 ^ i7 - & m ps-t « w * m* *<t 5 
ffice« (oso mnwmmzMf&-rz> i ?^>'m 

(OSC) 0Hlc>[aaSr»-b, ^©^mffBEffi (O 
SO ft#*»jE«»f^Ufc«l^. iJlEI£8i (OSC) Q 
H-Cii^p £ ft 5 jKfiffi$B££i;: t- A Ic&gft 7 > 

[0134] (ttia9) f+ia8ic*5 ^r, sga-csuia 
osc«tt»8«, #rti«oscfflr*«rWfflLriwe 

Eft (OSC) 0jR^IS^ffi*Pi-S7 7^Sr±jSIEJc*r 

tr#f 5 js Law -r 6 r. i: t r 5 

[0 13 5] (f+fil 0) f+K9l£*5V*-C\ MIBl^ffl 

(osc) c^>- Kfif&tfL^^ K«<»i4L 

[0136] (fte 1 1 ) &#<oitmm$i&£>&\zmm 

iSfeixaEa (osc) fI^eD»9fcfctti-J-5l§JttJ:, 
WJ1B*WlHlB^«t9, flttfBEW (OSC) flT^-fccO 

try h»o«>»4#*m**bfii», me 9-^ 

BMERft (osc) ff-^-^^ffi^ii^-ra^^^^ 

[0 13 7] (ftfE 1 2) f+|S 1 1 ^*5V^T, _h^T 
EtB (OSC) «**li«irc*MiU Eft (OSC) 
tff «9 iK L r miS {h]£§ £r *-r £ - 1 t i" 6 
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[0138] 

ej»BP»*^38^Lfc»#, sj»ff-§-efesosc^ta 

(2)OSC /HiJtT^^lCitdlELT, £fSp°p,& 

(4)APSD«a *5ctt5S»t*Ul»«^W*Sr«POC 

^ [Bs^ffiftfin] 

0-C&£ o 

[03] APSD77^Rlt5M5 5 

[H4] ^f»*»fft*aLTJi««<0*m*«*«:tf 5 

[0 5] (ED FA) ^*IJ»«*^#J£LT« 

[06] 7^>*(B^*5*tSjfifit«I#«7>BB«Sr«S;S?j 

[0 7] */««**^^^^C0S*U'-</l'^»1-6 

MfB co^fi £*H-0 T* h & o 

[08] OSCflt*Uf|Cj;5?^^»a*«[<05/i'y h 

[09] «p^ifflt6»iessi^^p^« 

[010] 6***7 7^ /<4SWO«fOA P S Dfl* 
[01 i] fia*7r-f/<3 Q(D=i*?#ikrt, RU7 

1) -CfcSo 

[012] e^K^r-r^^3 oco^^^^fett, ^t> + ^ 

2) -CfeSo 

[013] a***fl-*btfttti<LD SAFETY) ^^ffiCD^iJ 

[0 14] *^(^IWjirLT, OSCmi^l'/ 
5^ X7AM^titfc6 fl 
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[mi 5] hi i<D»mtif<Dmft&m.w-rz>m-e$>% 0 

[Hi 7] Ell 3 0»*«P^ttf^SrBlW-r5H-efc5o 
[0 18] *»W<DgiJ<oaffl«fc It, C'Oh\ L'< 

[g}l 9] */<>'KfflOOSC«#i:ea6S:fi ; &5*« 
I H 2 0 ] El 1 4 7!;MEI 1 7 ^«B«<0*fls:W*«*«^ 
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30, 31, 30-1, 31-1 fci^SS^T-f 
10 1,201 OS C^BI^7^^ 

1 0 3, 2 0 3 yvy^ft^y? 
1 0 9, 2 0 9 OSC^St*/:^ 
1 0 4, 2 0 4 %T^zf 
1 0 4- 1, 2 0 4 - 1 -fVTls-f 
1 0 4- 2, 2 0 4- 1 tf^hT^y 
105, 2 0 5 7^ryy (7V>J 

1 0 2, 2 0 2 Sffosc^e^a^ 

70 1 0 7, 2 0 7 SftOSC^^a-^ 
108, 208 APS: 
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ims] 




[ID 



[84] 



0B3FA) 




n 



ii <B " A1 



15] 



EDFA- 



TDfA 
QS-TDFA 

M47B-I»10nml 



^GS-EDFA 



-EDTFA 



RFA 



1480 1480 1530 1570 1610 1850 
Wavotength (nm) 

EDFA ; ErWurn-Dopad Rbar Amptfiar (1530 - 1570 nm) 

OMDFA i Qafri-ShtIM EDFA (1570-1 810 nm) 

EDTFA : TUhHMwl EDFA (1630 - 1610 nm) 

TPFA ; ThirtarKtopad RuorWo Dawd Fiber Ampullar (1450 - 1490 nm) 

RFA : Raman Floor Ampflnar (1450 - 1050 nm or mora) 
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[06] 



« > 



Wood..) OWIHta)* 




i 1 — I 1 4^=1 I I I ' l 1 I — I I 



1460 



1500 



1660 A1 



IM7] 



■ftM« 
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(EDFA) 



• MUM 



[i8] 



[El 1 3 ] 



jfciWMKEDFA) 




i 



-104-4 



— — ^^T^ 
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[19] 
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(51) Int. CI. 7 

H 0 4 B 10/08 



F I 



(72)«w# mm m 

(72)*W# 

*»il#L|Brfi*|S*-b*llHT I3«l 



<72)»93# * * 

#*JI|JR;i|«fm f t l «IZ±^ffl l f 4TB 1 

1* »±a«sc*thrt 
w^jnm;ii«m*®E±/j^B*4Ts 1 

F & — A (#%) 2K002 AA02 AB30 BA01 CA15 DA10 
HA24 

5F072 AB09 AK06 HH06 JJ05 PP07 

QQ07 YY17 
5K002 AA06 CA09 CA13 EA06 FA01 



